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Background : Spacebased Laser Comm. /v/c/) S SNy
Program in the past and present (f)/

| Asa | USA_____ | Fuope

- 1994: ETS-VI (NICT), - 1995: GOLD (NASA JPL),
GEO-GND, 0.8em/0.5gm, GEO-GND, 0.8/0.5em, IMDD,
IMDD, 1Mbps 1Mbps
- 2006: OICETS (JAXA/NICT), --2001: GeoLITE (NRO), - 2001: SILEX (ESA), GEO-
LEO-GEO,LEO-GND, GEO-GND LEO, GEO-GND, GEO-Air,
0.8em, IMDD, 50Mbps - 2008: NFIRE (MDA), LEO- 0.8em, IMDD, 50Mbps
LEO 1.06em, riorrioclyrs - 2008: TerraSAR-X (DLR),
- 2011: HY-2 (China), LEO- 204, 5.6Gbps LEO-LEO, LEO- GND
g GND, 1.5em, IMDD, 504 -2012 LRO (NASA) 532nm, 1.06gm, riornocynes BPSK,
a Mbps- PPM 300bps 5.6Gbps
- 2014: SOCRATES/ SOTA  -2013: LLCD (NASA GSFC), -2011:BTLS (Russia), ISS-
(NICT), LEO- Lunar-GND, 1.5em, PPM, GND, 1.55em/0.85gm, IMDD,
GND),0.98/1.5em, IMDD, 622Mbps 125Mbps
10Mbps - 2014: OPALS (NASA JPL), -2014:. EDRSI/Copernics
-2017 Micius (China) , QKD ISS-GND, 1.5¢m, IMDD, (ESA), GEO-LEO, GEO-GND,
international demonstration.  30~50Mbps 1.06gm, riornoclyns BPSK,
~1.8Gbps
-Sentinel-1B
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Present ~Near Future
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- 2018: RISESAT/ VSOTA - LCRD (NASA GSFC), GEO- - EDRS-C, EDRS-D
(NICT), LEO-GND, LEO, GEO-GND, 1.5em, - OSIRISv1-3 (DLR), LEO-
0.98/1.5em, IMDD, ~1kbps DPSK/PPM, 2.8G/622Mbps GND, 1.5em, IMDD, 20M-

- 20190DRS (JAXA), GEO- - DSOC (NASA JPL), Deep 10Gbps
GND, 1.5em, DPSK, space-GND PPM, - OPTEL-g (RUAG), Deep
1.8Gbps space-GND, LEO-GND,

- 2021 HICALI (NICT) , 1.5gm, IMDD, 2Gbps
1.5gm, 10Gbps, DPSK - OPTEL-D (ESA), Deep

space-GND

And more, There is growing commercial based program and
service using LEGIEOconstellation optical comm.

http:// icsos2017.ieedcsos.org
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Background RISESAT/ VSOT
-

2010

2012
2013

2014
2016

2016
2017

2018

TOHOKU UNIVERSITY

project

NX?) & B

oHodoyosht Reliability/Cost balanceanicro-satsprogram asRISESAT
defined SateliiteNo.2start

Collaborative Research Agreement between NICT and Tohoku Uniy

VSOTAM completed environment test Lost opportunity of launciat
over sea site.

SOTA experiment start
SOTA experimergnd

Regain the Launch Opportuniby EpsilorRocket #4 undedAXA
Innovative Satellite Technology Demonstration Program

Restart project NICT

FM start integration and Test

END END system level test software refinement
Preparation of Ground station
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VOIA SOTAderitage

SF
SOTMA: Small Optical TrAnsponder (in orbit
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VSOTA Specification /vgé? O BT

VSOTA
ISR < 1kg 6.2kg

Power <10W 40W

Consumtion
NS =R 2 00Ckm max a =

980mMm(TX1),1550m(TX4) 980mMm TX1), 1550m(TXx4)
DIVEIG>ADIv. 3.3nmrad/ 1.2nrad Div. (H N mag)

800M(TX23)
1064mM(RX)

@i [e=IRH)EI@N980n m: 540mW(max) a
1550nm:80mW (max)
980nm:Arbitrary a
1550nm: Linear

100kbps nominal 1Mbpsor 10Mbps

(10kbps~6Mbps Variable)
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Microsatellite RISESAT

Mission Instruments includes:

A High Precision Telescope (HPT)

A Dual-band Optical Transient
Camera DOTCam

A Ocean Observation Camera (OOC)

A Space Radiation micro Tracker
(Timepix)

A Micro Monitor Camera (MMC)

A Other engineering missions

A Very Small Optical Transmitter
(VSOTA)

Satellite Size & Mass

50x50x50cm 55kg

Orbit 500-700km (nominal Pointing Accuracy:

500 , SunSynchronous 0.ldegreeor 1.7mrad o = Requirement
LTDNnominal 9:30 0.04 degree o0.7mrad o ~ Goal
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Location of VSOTA Sub Components and
HPT (High Precision Telescope) IRISESAT

VSOTA-CNT

Optical Fiber
Connection
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